Diverticular disease of the sigmoid colon involves more than 50% of population over 60 years, and much more in people older than 80 years. Most patients remain asymptomatic, but, about 10-20% develop complications requiring surgery. Colonic diverticulitis represents an acute bowel inflammation, in many cases, confined only to the sigmoid and descending colon. Recurrent attacks and complications of diverticulitis require surgical procedure, although most cases can be managed medically. The cause of acute diverticulitis remains obscure. It has been speculated that obstruction at the mouth of the diverticulum results in diverticulitis, similar to appendicitis, but this is no longer the accepted theory, and some feel that chronic inflammation precedes clinical diverticulitis.
INTRODUCTION
D iverticular disease of the sigmoid colon involves more than 50% of population over 60 years, and much more in people older than 80 years. Most patients remain asymptomatic, but, about 10-20% develop complications requiring surgery. Colonic diverticulitis represents an acute bowel inflammation, in many cases, confined only to the sigmoid and descending colon. Recurrent attacks and complications of diverticulitis require surgical procedure, although most cases can be managed medically. The cause of acute diverticulitis remains obscure. It has been speculated that obstruction at the mouth of the diverticulum results in diverticulitis, similar to appendicitis, but this is no longer the accepted theory, and some feel that chronic inflammation precedes clinical diverticulitis.
Pathomorphologic classification of diverticulitis according to Hinchey provide for two different groups of disease.
The first one includes peridiverticulitis, inflammatory stenosis, recurrent attacks of inflammation. The second, instead, include perforated diverticulitis (Hinchey I-IV) and last complications of chronic diverticular disease (fistula and bleeding). This classification, modified according to Wexner, allows to evaluate the severity of diverticulitis, suggesting indications for selective surgical management Laparoscopic surgery has been demonstrated to be safe for colorectal disease and it has been applied for many benign pathological disease like polyps, constipation, rectal prolapse and diverticular disease
3
. Many studies have demonstrated the feasibility of laparoscopic colonic resection affected by diverticulitis
4
. The aim of our study is to evaluate the mortality and morbidity rates associated with laparoscopic treatment of diverticulitis in addition to investigate the intraoperative and postoperative complications in our experience.
MATERIALS AND METHODS
From February 2000 to December 2005, 520 patients underwent to laparoscopic colorectal surgery in our department.
Laparoscopic procedure for perforated or complicated forms of sigmoid diverticulitis were performed for 115 patients (68 man and 47 women; mean age 58 years; range: 40-88). Other 28 patients underwent colorectal surgery for perforated or complicated forms of diverticular disease by a laparotomic approach.
Of this 115 patients who underwent laparoscopic procedure, the ASA score was I for 58 patients, II for 33 patients, III for 17 patients, IV for 7 patients.
The indication for surgery varied from one single attack of diverticulitis in patients younger than 50 years to at least two recurrents attacks in patients older than 50 years. The indications for surgery also included diverticulitis complicated with stenosis or bleeding. For Hinchey I-II stage we used to propose intensive medical care with antibiotic therapy, fast, total parentheral nutrition; in cases of Hinchey IIa CT-guided drainage of pelvic abscess was obtained and elective laparoscopic surgery was postponed two-three weeks later. In case of non responder medical therapy, patients underwent laparoscopic approach.
Emergency surgery was performed within 24 h after admission for patients with clinical diagnosis with diffuse peritonitis (Hinchey III-IV). Without anaesthesiological contraindication to pneumoperitoneum we preferred to perform laparoscopic approach.
All the patients were investigated with computed tomography (CT) scan; in cases of Hinchey I and II we associated also barium or water-soluble contrast enema.
In the last two years we did not use mechanical bowel preparation (MBP), for elective colorectal surgery, because there is no evidence to support the routine practice of MBP in according to recent data of literature 5 . Perioperative (24 h) antibiotic prophilaxis consisted in 4,5 mg of tazobactam given intravenously, every twelve hours, behind elective surgery. All the patients underwent to subcutaneous low-dose heparin against to thromboembolism.
The data obtained in this retrospectively study concern intraoperative and postoperative morbility, conversion and mortality.
SURGICAL TECHNIQUE
The patient was installed in supine position with leg opened (right thigh lower than the left) Regularly, three port was used, every of 11 mm installed in the right quadrant of the abdomen. Sometimes a fourth port was installed in the left quadrant. The pneumoperitoneum was created with 12 mmHg insufflation pressure after insertion of first port by open techinique. After diagnostic laparoscopy, in reverse Trendelemburg position the first step started with the incision of Bouchet lamina to opening gastrocolic ligament. Afterwards, was sectioned splenocolic ligament by medially and laterally combined approach. The first step was concluded with the approach to the lower margin of the pancreas with exposure of Fredet fascia. We used to mobilize as much as possible the descending colon dividing the Toldt's fascia from Gerota's fascia.
With patient in Trendelemburg position, inferior mesenteric vein and artery were identified (preserving hypogastric nerves) and were closed using reassorbible clips and harmonic scalpel.
In some patients we performed Valdoni's technique with preservation of inferior mesenteric artery and closure of left colic and each sigmoid artery.
In all procedures, the dissection proceeded to the upper rectum which was divide by a linear stapler cutter.
Throught a Pfanneisteil incision after positioning of wound protector, the left colon was extracted to perform a left hemicolectomy. After the placement of the anvil within the proximal colon, the closure of the incision was performed and pneumoperitoneum re-established. A KnightGriffen anastomosis was performed intracorporeally. After an extensive toilette of the peritoneal cavity, routinely, one perianastomotic drain was placed and the incision fascia sutured.
RESULTS
We evaluated 115 laparoscopic resections for acute diverticular disease (Hinchey I-IV) performed from February 2000 to December 2005.
In all patients, the indication for surgery was acute complicated diverticulitis as first diagnosis. Indications and procedure are outlined in Table 2 .
Patients with Hinchey I and IIa underwent surgery in elective settings. For Hinchey IIb we performed a CTscan guided drainage of pelvic abscess and we gave indication to surgery about 3 weeks later. For Hinchey III, in 3 cases we performed laparoscopic peritoneal lavage positioning tube drainage with antibiotical therapy, operating patients in elective setting; in the other cases and in Hinchey IV we performed emergency surgery within 24 h after clinical diagnosis of acute peritonitis.
We performed 99 left hemicolectomy, of which 23 with Valdoni's technique and 16 Hartmann procedure.
In 13 cases (left hemicolectomy) we performed a loop ileostomy to prevent postoperative complication of anastomosis.
Technically, the splenic flessure mobilization and Knight-Griffen anastomosis were performed in all patients, except in case of Hartmann procedure.
Coloileal fistula appeared in 1 case (0.8 %). In this cases was necessary an additional intracorporeal ileal resection with side to side anastomosis using linear stapler. We treated, instead, 2 cases (1.7%) of colovescical fistula us- Intraoperative complications occurred in 4 cases (3.5%). The conversion was in 3 cases (2.6 %).
The most common cause of conversion were directly related to difficult in recognize normal anatomy.
There were 10 postoperative complications with a morbidity of 8.7 %. The total morbidity was 12.2%.
In 3 cases (13%) of Valdoni's technique occurred anastomotic bleeding repaired always endoscopically.
We had not exitus for the selection and exclusion of patients with severe general conditions (28 pts).
DISCUSSION
Diverticulitis describes the complication of acute bowel inflammation with the vast majority of cases being confined exclusively to the sigmoid and descending colon.
Diverticular disease of the sigmoid colon affects more than 50 % of people older than 60 years, and the incidence is know to increase with age.
Although most cases of acute diverticulitis require surgical procedure like recurrent attacks and complications of diverticulitis. The important complications that always require a surgical procedure and often in emergency are diffuse peritonitis, a localized abscess, fistulas (such as a colovescical or colovaginal fistula) and stenosis.
There is some controversy on whether to operate, when operate, and, finally, how to operate 3 . The positive response to medical therapy decreases from 70% at the first attack to 6% at the third attack. Parks reported that operative mortality in surgery increases from 3% at the first attacks to 7.7% in recurrences. Hence, the common tendency currently is toward early treatment of complicated diverticular disease. Primary resection and anastomosis, with or without protective colostomy or ileostomy, generally are considered the safest option for all stages of complicated diverticulitis. The Hartmann operation is a two-stage procedure often performed in emergency because of inadequate bowel preparation, but restoration of continuity is technically difficult and associated with a high rate of morbidity. The delayed three-stage operation for peritonitis has been abandoned because of the high mortality rate 2 . In our experience, for Hinchey I-II stage we used to propose intensive medical care with antibiotic therapy, fast, total parentheral nutrition; patients with Hinchey I and IIa underwent surgery in elective settings performing laparoscopic left colectomy, sometimes with Valdoni's technique.
In cases of Hinchey IIb CT-guided drainage of pelvic abscess was obtained and elective laparoscopic surgery was postponed two-three weeks later. In case of non responder medical therapy, patients underwent laparoscopic approach. With a four level of evidence-based guidelines of the European association for endoscopic surgery (EAES consensus statement 2006), in stage IIb abscess can be drained and fistula can be closed laparoscopically but it must be taken into account that only very few surgeons are experienced enough to perform these operations.
Always EAES, about emergency surgery in Hinchey III and IV, laparoscopic abdominal exploration and peritoneal toilette have been successfully used, but there are only limited data available (EL 2b and 4) 6 . O'Sullivan et Al. report that major colonic perforations are found in a minority of patients presenting with acute, complicated, diverticular disease. They often have a catastrophic onset, and plain radiographs may show pneumoperitoneum, and at operation they are found to have fecal soiling, with a minimal localizing response. In contrast, most patients with acute suppurative peritonitis do not have a pneumoperitoneum on radiography. At operation they do not have fecal soiling, but rather have inflammation, edema, adhesions, and abscess formation involving the pelvic colon. Our experience suggests that is possible to assess this latter subset by laparoscopy, and to manage them safely without recourse to open surgery. Colonic resection, therefore, may be reserved for those patients who have free intraperitoneal perforations, fecal peritonitis, or who fail to respond to nonoperative management 7 .
In our experience, we performed, for Hinchey III, 15 left hemycolectomies (10 with temporary ileostomy) of which 3 cases treated with peritoneal toilette and elective surgery. In the other 7 patients we performed Hartmann procedure for the general severe condition. In case of Hinchey IV, emergency surgery (Hartmann procedure) was performed within 24 h after admission. Without anaesthesiological contraindication to pneumoperitoneum we preferred to perform laparoscopic approach.
CONCLUSIONS
However on the basis of our experience we can conclude that all patients with diverticulitis disease may benefit from a laparoscopic procedure, even if this operation is more technically complex in a high percentage of cases. We substain that we must always remove all the diverticular disease and not only diseased segment of the colon.
The possibility of a vision of all the abdomen recesses, the possibility of a good toilette, the short term outcomes makes the laparoscopic technique, for Hinchey I -IIa stage, the gold standard treatment.
Whereas we can conclude that laparoscopic colorectal surgery for Hinchey IIb -III -IV stage diverticulitis disease, should be performed only by surgeons who have completed appropriate training in the technique and perform and the procedure often enough to maintain competence.
These criteria should be determine by appropriate study group on laparoscopic skill 8 . 
